Liver Function Tests as Probable Markers of Preeclampsia -

A Prospective Study Conducted in Riyadh

Preeklampsi Belirteci olarak Karaciger Fonksiyon Testleri / Liver Function Tests as Marker of Preeclampsia

Noura Al-Jameil', Hajera Tabassum’', Huda Al-Mayouf?, Latifa Al-Otay?, Farah Aziz Khan'

"Department of Clinical Laboratory Sciences, King Saud University,
2Section of Obstetrics and Gynecology, King Saud Medical City Hospital,

Faculty of Medicine, Imam Muhammad Ibn Saud Islamic University, Riyadh, KSA

The authors are grateful to Research Center of the “Center for Female Scientific and Medical Colleges”,

Ozet

Amag: Preeklampsi gelisimi yiiksek tansiyon ve proteiniiri ile karakterizedir.
Tum gebeliklerin % 5 etkiler ve maternal ve fetal morbidite ve mortalite icin
biiyiik bir katkida bulunuyor. iste iyi bir tahmin preeklampsi ve iliskili hepatik
disfonksiyon icin tim olcitleri karsilayan tek bir test yok. Calismanin bu ne-
denle karaciger enzimleri roliiniin degerlendiriimesinde preeklampsi marker
olarak degerlendirmek icin yiiriitiilen. Gereg ve Yontem: 120 gebe olusan ¢a-
lisma ti¢ gruba ayrilir: normal hamile kadinlar, preeklampsi riski yiiksek olan
ve preeklampsi ile kadinlar. AST, ALT, ALP ve karaciger serum diizeyleri analiz
edildi ve klinik 6zellikleri karsilastirma ve biyokimyasal parametrelerin kont-
rolii olan olgularin t-testi ile tek yonlii ANOVA izledi tarafindan gerceklesti-
rildi. Bulgular: Onemli artis vardi (p < 0.001) serum diizeyleri artmis ALT ve
ALP preeklampsi grubundaki gére kontrol etmek ve yiiksek risk ve evde besle-
nen preeklampsi grubu. AST Diizeyleri arasinda da anlamli (p<0.05) ne zaman
preeklamptik grubun karsilastirildiginda kontrolii ve yiiksek risk grubu. Tartis-
ma: Bu artis, karaciger enzimleri yiiksek risk grubu ve evde beslenen preek-
lampsi grubu hepatik disfonksiyon veya anormal karaciger isleyisi sonuglandi
ve gebeligin erken dénemlerinde predictor preeklampsi tanisinda olarak ha-
reket olabilir ¢alisma sonucuna variliyor.
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Abstract

Aim: Preeclampsia is characterized by development of high blood pressure
and proteinuria. It affects 5-8% of all pregnancies and is a major contributor
to maternal and fetal morbidity and mortality. There is no single test that
fulfills all the criteria for a good predictor of preeclampsia and associated
hepatic dysfunction. The present study was therefore undertaken to assess
the role of liver enzymes as marker in prediction of preeclampsia. Mate-
rial and Method: The study comprised of 120 pregnant women divided into
three groups: normal pregnant women, women with high risk of preeclamp-
sia and women with preeclampsia. Serum levels of AST, ALT, ALP and LDH
were analyzed and comparison of clinical characteristics and biochemical
parameters of cases with control was performed by t-test followed by one
way ANOVA. Results: There was significant increase (p<0.001) in the levels of
serum ALT and ALP in preeclampsia group compared to control and between
high risk and PET group. Levels of AST also increased significantly (p<0.05)
when preeclamptic group was compared with control and high risk group.
Discussion: The study concludes that increase in liver enzymes in high risk
group and PET group resulted due to hepatic dysfunction or abnormal liver
functioning and may acts as predictor in diagnosis of preeclampsia in early
stages of pregnancy.
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Introduction

Preeclampsia is a multisystem and multifactorial disease that
affects both mother and the fetus by vascular dysfunction and
by intrauterine growth restriction [1]. It is characterized by de-
velopment of high blood pressure (hypertension) and protein-
uria after 20 weeks of gestation and affects about 5-8% of all
pregnancies. Several complications have been reported with
this disease and it remains a major cause of maternal and fe-
tal morbidity and mortality worldwide [2]. In preeclampsia the
systolic BP is 140 mmHg and diastolic BP 90 mmHg in a wom-
an with previously normal blood pressure and with proteinuria
about 0.3 gm in a 24-hour urine collection. Severe preeclampsia
is associated with one or more of elevated blood pressure 160
mmHg systolic, or 110 mmHg diastolic, on two occasions at
least 6 hours apart with proteinuria >5 g in a 24-hour urine
collection. The other functional symptoms are headache, hyper
reflexia, oliguria, epigastric or right upper quadrant pain, im-
paired liver function, and thrombocytopenia (HELLP syndrome)
[3]. The main cause of preeclampsia is vasoconstriction and
thickening of vascular media which decreases vascular capac-
ity and increases peripheral resistance. The precise etiology of
preeclampsia is not still clearly known. It affects almost every
organ like kidney, CNS, haematological system, and the liver.
Risk factors for preeclampsia include extremes of maternal age
(<16 years and >45 years), primiparity, gestational diabetes,
obesity, renal disease, pre-existing hypertension, family history,
and occurrences in a previous pregnancy [4].

During pregnancy, the serum estrogen and progesterone levels
increase progressively and affect metabolic, synthetic and ex-
cretory hepatic functions [5]. Changes in liver function test val-
ues during pregnancy may be physiological but may also present
as an initial sign of pathological conditions. Normal pregnancy
is generally associated with a mild increase in serum alkaline
phosphatase (ALP) but with normal aspartate aminotransfer-
ase (AST) and alanine aminotransferase (ALT) concentrations.
In contrast to normal pregnancy, in preeclampsia AST and ALT
concentrations were found to increase [6]. Liver dysfunction
during preeclampsia has serious consequences. Several stan-
dard biochemical and hematological parameters such as liver
enzymes, was found to have a significant prognostic value in the
prediction of preeclampsia [7].

The present study was undertaken in view that abnormal liver
function tests occur in 20% to 30% pregnancies complicated
by preeclampsia and is associated with poor maternal and fetal
outcome. As there is growing number of cases of preeclampsia
in women of Saudi Arabia, we aimed to evaluate liver markers
that are generally available and can be easily used in everyday
practice for the prediction of preeclampsia. The levels of AST,
ALT, LDH, ALP and bilirubin as markers for the prediction of
preeclampsia were evaluated, which could be further useful in
diagnosis of preeclampsia.

Material and Method

Study Population: The study was conducted in the Department
of Clinical laboratory Sciences, King Saud University and Sec-
tion of Obstetrics and Gynecology, King Saud Medical City Hos-
pital, Riyadh from September 2012 to October 2013. The study
was approved by hospital’s ethics committee. Informed consent

was obtained from patients before blood sampling.

The study consisted of 120 pregnant women divided into three
groups- control group (40) which included healthy normoten-
sive pregnant women, women at high risk of preeclampsia (HR
group-40) and remaining 40 diagnosed with preeclampsia (PET
group), attending antenatal OPD or labor room in their third
trimester of pregnancy. Women in high risk group were includ-
ed based on the following criteria: pregnant women with body
mass index (BMI) of 35 or more, with mild hypertension or those
with preeclampsia, gestational diabetes, IUGR (intrauterine
growth restriction) or pre-term delivery in previous pregnancies
and those with family history of preeclampsia. Selection of pre-
eclamptic group and the diagnosis was based on the definition
of American College of Obstetrics and Gynecologists [3].

On admission, venous serum samples were collected when the
patients were in the supine position prior to commencement
of intravenous therapy. At the time of blood collection, urine
protein was measured by dipstick and was graded on a scale of
0-4+ (O,none; 1+,30 mg/dl; 2+,100 mg/dl; 3+,300-1,999 mg/d|;
4+,at least 2,000 mg/dl). Blood samples obtained from patients
attending OPD or admitted into hospital, were analyzed for
complete blood count, measurement of serum albumin, bilirubin
and activity of liver specific enzymes like AST, ALT and ALP.
Serum levels of AST, ALT, ALP, LDH, bilirubin and albumin were
determined in the biochemical analyzer, COBAS INTEGRA Au-
toanalyser 800. Serum AST, ALT and ALP was measured us-
ing IFCC liquid ver.,2. Total bilirubin was estimated in the same
autoanalyser using diazo reagent and albumin was determined
using bromocresol green dye. Hematocrit (Hct) concentration
was measured in automated Cell Dyne 3700 analyser and plate-
let count was obtained using automatic reader, STA compact,
Mediserv, UK.

Statistical analysis

The results were expressed as Mean + S.D. Statistical analyses
were performed using SPSS software. Comparison of clinical
characteristics and biochemical parameters of cases with con-
trol among the groups was performed by t-test followed by one
way ANOVA.

Results

The mean and standard deviation values of the clinical charac-
teristics of the control and cases are shown in ‘Table 1’and 2".
Age and hematocrit among control, HR group and PET group
were not significantly different. Preeclamptic group has high
gestational age compared to control and HR group. BMI of HR
group (37.36 + 9.005 kg/m2) was found to be significantly high
compared to control and PET group (29.94 + 6.05 and 35.12 +
6.06 kg/m2 respectively). The comparison of biochemical pa-
rameters within the three groups are represented in ‘Table 3’.
There was no significant difference in BMI between control and
PET group.

The mean value of systolic arterial blood pressure (sATP) of
control group and HR group was 113.56 + 13.93 mmHg and
124.70 + 16.21mmHg respectively, while in PET group the sATP
was 167.00 + 24.43 mmHg. There was significant difference
in the value of sATP (p < 0.05) among control and HR group,
and p < 0.001 was observed between control and PET group
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Table 1. Mean and standard deviation values of the clinical characteristics in
control and cases

Control group High risk (HR) Preeclamptic

(n=40) group (n=40) group (n=40)
Age(years) 31.20+5.84 3426 + 6.69 31.55 +6.14
BMI(kg/m2) 29.94 + 6.05 37.36 + 9.00 35.12 +6.06
Gestational age(weeks) 31.17+5.33 30.55+6.33 33.72+3.70
Hematocrit (%) 34.75 +4.30 34.48 +3.55 32.76 +3.71

Platelet count(10"3/pl)  266.17 +84.83  209.82 +47.64 156.65 +52.21
SATP(mmHg) 113.56 £13.93  124.7 +16.21 167.0 £24.43
dATP(mmHg) 67.66 +9.38 74.45 £19.14 98.51 +11.16

Each value represents mean + SD

Table 2. Mean and standard deviation values of the markers of liver function
test in control and cases

Control Group High risk (HR) Preeclamptic

(n=40) group (n=40) group (n=40)
Serum Albumin (g/I) 33.10 +8.90 27.53+4.76 22.07 +3.31
Serum Total bilirubin 31.71+5.33 30.35+6.33 33.72+3.70
(pmol/L)
AST (U/L) 17.07+7.24 25.51+9.78 46.89+13.60
ALT (U/L) 36.70 +5.12 58.70+15.42 95.95+21.0
ALP (U/L) 158.55+89.05  149.61+43.22  284.6+146.0
LDH(U/L) 201.27 £50.73 25227 +57.43  360.95 +78.68

Table 3. Comparison of the clinical characteristics between control and cases

Control with high  High risk group Control group

risk group with Preeclamp-  with Preeclamp-
sia sia

t p t p t p
BMI (kg/m2) 4626 <0.001* 323 0.003** 1395 0.16
Gestational age  0.698 0.48 285 <0.05** 215 0.06
(weeks)
Hematocrit (%) 0.31 0.75 198  0.096 2.30 0.06
Platelet count 3964 <0.001* 3741 <0.001* 7.705 <0.001*
(1073/pl)
SATP (mmHg) 2.63 0.01** 10.07 <0.001* 12.64 <0.001*
dATP (mmHg) 2.16 0.033** 7.66 <0.001* 9.762 <0.001*
Serum Albumin 4.04 <0.001* 394 <0.001* 796 <0.001*
8/
AST (U/L) 3.57 <0.001* 9.06 <0.001* 1264 <0.001*
ALT (U/L) 6.41 <0.01** 1085 <0.001* 1727 <0.001*
ALP (U/L) 0.39 0.69 592  <0.001* 553 <0.001*
LDH (U/L) 3.59 <0.001* 766  <0.001* 11.26 <0.001*
Bilirubin ( 0.69 0.48 285 0.01* 215 0.06
pmol/L)

*p <0.007 and **p < 0.05

and between HR with PET group. The diastolic arterial blood
pressure (dATP) was found to be high in PET group (98.51 +
11.16) compared to control and HR group (67.66 + 9.38 and
74.45 + 19.14 respectively). We observed a significant differ-
ence in dATP between control and PET, HR and PET group (p <
0.001) and significant difference between control and HR group
(p < 0.05). In contrast to this, platelet count was found to de-
crease significantly (p<0.001) in PET group compared to control
and HR group.

Mean and standard deviation values of the markers of liver
function test in control, high risk (HR) and preeclampsia group
(PET) are given in Table 2. The mean value of AST activity in
PET group (46.89+ 13.60 U/L) was significantly higher (p<0.05)

than HR and control group (25.51 + 9.78 and 17.07 + 7.24 re-
spectively). There was significant difference (p<0.001) when
PET was compared with HR and control group. Parallel to AST,
the mean value of ALT activity in PET group (95.95+21.01 U/L)
was significantly higher than HR and control group (58.7+15.4
and 36.7 +5.12 respectively). There was significant difference
(p<0.001) when levels of ALT were compared among all the
groups, and p<0.01 was observed between control and PET
group.

Similarly, activity of ALP was found to increase significantly
(p<0.001) in PET group (284.6+146.0) compared to control and
HR group (158.5+89.0 and 149.6+43.2 respectively).There was
significant difference in ALP levels (p<0.001) in PET group com-
pared to HR group and control. However, there was no signifi-
cant difference in levels of ALP between HR group and control.
The mean value of LDH was found to be high in PET group com-
pared to control and HR group. There was significant difference
in LDH value among all the groups (p < 0.001). On the other
hand, there was slight increase in total bilirubin in PET group
compared to control group. However, this increase in levels of
total bilirubin was not statistically significant.

In contrast to serum ALT, AST and ALP, serum albumin was
found to decrease significantly in PET group compared to con-
trol and HR group. The decrease in serum albumin levels was
significantly different (p < 0.001) among all the groups studied.

Discussion

There are numerous pathophysiological abnormalities of pre-
eclampsia. Some of the reported abnormalities include placen-
tal ischemia, generalized vasospasm, abnormal hemostasis with
activation of the coagulation system, vascular endothelial dys-
function, abnormal nitric oxide and lipid metabolism, leukocyte
activation, and changes in various cytokines as well as insulin
resistance. It is possible that these pathophysiological abnor-
malities may also influence the liver and cause partially elevat-
ed liver enzymes, even before the appearance of preeclampsia.
Possibly, these changes occur in large extent and are translated
into a full clinical presentation of preeclampsia, during late
pregnancy.

Abnormalities in liver function tests (LFTs) includes the eleva-
tion in levels of static biochemical tests like AST, ALT, alkaline
phosphatase, bilirubin, and albumin. Cellular injury in the liver
causes release of AST and ALT. ALT is a more specific indica-
tion of liver disease, whereas AST elevations may be second-
ary to damage of other organs (heart, kidney, brain, intestine
and placenta). Alkaline phosphatase is associated with cellular
membranes, and its elevated levels are caused by injury to the
liver, bone, kidneys, intestines, placenta, or leukocytes. In the
liver, the enzyme is located in the bile canaliculi. Biliary obstruc-
tion induces increased synthesis of alkaline phosphatase and
spillage into the circulation.

The present study examined the role of liver enzymes as marker
in prediction of preeclampsia. Increased serum enzyme concen-
trations are conventionally interpreted as a marker of alcohol
abuse and/or liver damage. We therefore included subjects who
were free of evidence of hepatitis B or C virus infection, non
alcoholics or active liver damage.

In preeclampsia elevated levels of liver function tests are ob-
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served. ALT and AST levels are elevated, and hyper-bilirubinemia
occurs, especially in the presence of haemolysis. The lesion due
to periportal hemorrhagic necrosis in the periphery of the liver
lobule probably causes elevation in the levels of liver enzymes
in serum [8]. These conditions have been associated with insulin
resistance (particularly hepatic), higher blood pressure, obesity,
central fat distribution, glucose intolerance, dyslipidemia that
results in preeclampsia. In the present study we observed an in-
crease in levels of AST and ALT in preeclamptic group compared
to normotensive control women. Our results are in agreement to
that of Knapen et al,, and Elad Mei-Dan et al. [9-11].

Low platelet count and abnormal liver function tests observed in
our study are in consistent with previous reports [12]. Similar to
our findings, Makuyana et al., also observed increase in AST and
ALP levels in preeclamptic group compared to normotensive
pregnant women. Whereas non-significant difference in levels
of bilirubin, ALT and serum albumin in preeclamptic group and
normotensive pregnant women was observed in their study [13].
On contrary, significant difference in levels of ALT and serum
albumin were observed in the present study.

Conclusion

Based on the results obtained in our study we conclude that
liver function tests particularly AST, ALT and ALP levels can
be used as a potential biomarker for predicting preeclampsia.
The abnormal increase in the levels of liver enzymes in high
risk group compared with normal pregnant women suggests
that liver dysfunction along with hypertension in early stages of
pregnancy can lead to preeclampsia.
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